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Fairview Park, Ohio, assignors, by mesne assignments, 
to Olin Mathieson. Chemical Corporation, a corporation 
of Virginia 
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4 Claims. (C. 85-2.4) 

This invention relates to fasteners and more partic 
ularly to a stud or bolt of the type which is to be driven 
either through or into wood, metal plate, masonry, con 
crete or other materials of construction by means of an 
explosive powered tool. 

In the use of explosive driven fasteners it is often 
necessary to drive, them into materials or parts of ma 
terials not quite capable of giving a satisfactory hold upon 
this type of fastener as a result of penetration into the 
body of the material. Examples of such materials, char 
acterized by a certain softness, tendency to Spall or Splint 
er, are certain types of wood, soft aggregate concrete, 
soft brick or masonry, macadam and even mild steel. 
The usual explosive driven stud of the type shown in 
U.S. Patent No. 1,365,870 will not hold under the least 
appreciable pull in some instances in such materials; and 
often the very act of screwing a nut down on the threaded 
end of the fastener will pull it out. 

Therefore an object of this invention is the provision 
of a fastener capable of not only being driven explosively 
but of also having an improved holding power in even 
those soft materials heretofore deemed unsuited for ex 
plosive driven fasteners. 

Another object is provision of an explosive driven fas 
tener having enhanced holding power in any type of ma 
terial with which such fasteners have been heretofore 
found usable so as to be capable of sustaining: heavier 
loads. 
In accordance with this invention: there is provided a 

fastener adapted not only for facilitating, projection of 
the fastener, without interference into materials under the 
action of an explosive but also for enabling: Subsequent 
better anchoring of the fastener. Accordingly a stud is 
provided having a suitably pointed frontend for penetrat 
ing the material into which it is to be fired and along, the 
shank of the stud back of the point a portion adapted for 
radial enlargement preferably by expansion or other defor 
mation. 
This portion comprises a sleeve member, the wall of 

which is deformable at a desired point so that the Wall 
of the sleeve at such point can be expanded radially out 
wardly after the fastener or stud has been driven by 
means of an explosive operated tool into the material of 
some object on which it is desired to fastent, or Support 
other objects. Expansion of the sleeve is preferably ac 
complished by compression axially between the point or 
head of the stud and a compression or screw-down mem 
ber or is brought about with the aid of a wedge. In any 
event the forepart of the shank of the stud? is so con 
structed as to provide a piercing form and a shoulder de 
signed to act as an abutment for one end of the expand 
able portion and as a protecting cover for the sleeve dur 
ing penetration of the stud upon its being fired. It has 
been found that by providing on the stud a piercing head 
or point having the outermost part of its diameter: not 
less than and preferably slightly in excess of the outside 
diameter of the expandable sleeve, at least at and ahead 
of the deformable section of the sleeve, the stud may be 

O 

driven very much like the ordinary explosive driven stud 
without interference from and disruption of the expand 
able portion. 
The aforementioned objects as well as other objects, 

advantages, and the specific nature of the invention will 
be better understood from the following description of 
the specific preferred and illustrative embodiments of the 
invention shown in the accompanying drawing in which: 

Figure: 1 is an elevational side view of one embodi 
ment of the article of this invention; 

Figure 2 is a cross sectional view of the embodiment of 
Figure 1 taken online II-II of Figure 1; 
Figure 3 is an elevational rear view of the embodiment 

of Figure 1, 
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Figure 4 is a sectional view taken on line IV-TV of 
Figure 1; 

Figure 5 is a view partially in cross section showing a 
modified form of compression member; 

Figure 6 is an elevational side view of another embodi 
ment; 

Figure 7 is an elevational side view of a third embodi 
ment having various modifications in the point and sleeve, 
part of which is broken away for clarity; 

Figure 8 is an elevational side view of the fastener of 
Figure 7 after it has been driven and expanded for full 
anchorage in the surrounding material. 

Figure 9 is an elevational side view of a fourth embodi 
ment with a part broken away for clarity; 

Figure 10 is an elevational side view of a fifth embodi 
ment, part of which is also shown broken away, employ 
ing a wedge; 

Figure 11 is an elevational side view of still another 
embodiment of this invention shown driven, expanded and 
serving to attach a channel, for example; 

Figure 12 is an elevational side view of another em 
bodiment also partly broken away; 
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Figure 13 is a fragmentary side view partly in cross 
section showing yet another embodiment and; 

Figure 14 is an elevational side view of a still differ 
ent embodiment with parts of the fastener broken away to 
better illustrate the structure. 

In the embodiment of Figures 1, 2, 3 and 4, shank 1 is 
provided with a piercing nose or anterior section 2 and a 
threaded rear endportion. 4. Surrounding the stud shank 
1. is a sleeve member 3 disposed between the conical 
nose 2 and a screw-down member 5 threadedly carried 
on the rear end portion 4. Sleeve 3 is longitudinally 
slotted to provide a plurality of slots 8, terminating short 
of the front end of the sleeve 3. These slots form a 
weakened or expandable region preferably in the forepart 
of. the sleeve 3 inasmuch as the material of the object 
driven into is least disrupted and better suited for an 
chorage than parts located nearer the surface driven into. 
As shown in Figure 3, the screw-down member 5 is 
adapted to be turned down on the threaded part 4 and 
for this purpose is provided with diametrically opposed 
flats 6 for engagement with some turning instrument as 
a Wrench. In this embodiment it is to be noted that the 
body or posterior section 7 of the conical point 2 has a 
diameter in excess of the outside diameter of the sleeve 3 
which leaves a stepped abutment 9 between section 7 
and sleeve 3 for the purpose of preventing seizing of the 
forepart of sleeve 3 during firing of the fastener and re 
Sultant undesirable disruption at the slots 8. 
In operation the fastener of this embodiment is explo 

sively driven in the usual manner and afterward the 
screw-down member or round nut 5 is turned down to 
compress, sleeve 3, between nut 5 and stepped abutment 
9 and cause: the sleeve to expand radial at the slots 8 
until further resistance to turning indicates: that anchor 
age has been achieved. There is left protruding the 
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threaded rear end 4 for attachment of some object and 
load to the fastener after it has been so anchored. Under 
circumstances where the full length of threaded section 
4 is desired, the nut 5 may be withdrawn after it has 
Served its function of causing enlargement of the sleeve. 
In this embodiment frictional forces between the head 2 
and the target material are depended upon to prevent 
turning of the shank 1 and the threaded rear end 4 while 
nut 5 is being turned down. 
Another way of obtaining a fully or longer threaded 

rear end on the fastener is to provide it with the screw 
down member of Figure 5 in place of nut 5 of the fore 
going embodiment. This special screw-down is of the 
Same external diameter as sleeve 3 but has at its front 
face a recess of the same diameter as threaded rear 
end 4 and internally threaded at 12 to a sufficient depth 
to permit turning down of the threads 12 on the threaded 
rear end 4 for adequate compression and expansion of 
sleeve 3. The rear part 10 of this special nut is shown 
Solid except for the diametral hole 14 provided for per 
mitting insertion of a rod for turning to compress the 
sleeve. However it will be understood that the rear face 
of part 10 may instead be provided with a recess in the 
form of a socket or may be cut to have a square or hex 
agonal end engageable with a socket head wrench. In 
any event the form of screw-down illustrated in Figure 5 
has external threads 13 for reception of means such as 
a nut for securing objects to the fastener. 
The embodiment of Figure 6 has back of the conical 

nose portion 15 and the cylindrical nose portion 22, a 
sleeve 16 having helical slots 21 instead of longitudinal 
slots for easier expansion. Back of sleeve 16 is a cylin 
drical screw-down member 17 screw threadedly carried 
on the rear end portion 18 of the fastener shank. Both 
the rear end portion i8 of the shank of the fastener and 
the member 17 are transversely perforated. Hole 19 in 
18 is for connection with a tool which will be used to 
prevent turning of the shank of the stud while hole 20 in 
17 is for engagement with a wrench or the like used to 
operate the screw-down member 17. It will be appreci 
ated that this embodiment has particular utility where 
greater torque is desired to severely deform the sleeve 16 
at the slots 21 for maximum expansion in material which 
provides very little frictional resistance to undesired rota 
tion of the nose portions 15 and 22 during turning down 
of member 17 under such torque. 
The sleeve 16 of the embodiment of Figure 6 is fur 

ther characterized by an outside diameter a large part of 
which is substantially identical with the diameter of the 
posterior cylindrical part 22 of the nose. However, at 
least the front edge of the sleeve is provided with a bevel 
at 23 which may in some cases be extended as far back 
as the rearmost part of the slots 21 so as to avoid inad 
vertent expansion of the sleeve 16 when it is undergoing 
penetration by explosive power. 
The embodiment of Figure 7 also consists of an inner 

body or shank 24 the front of which is provided with an 
enlarged pointed head 25 and the rear end portion 26 
which is screw threaded for reception of the compres 
sion member 27. About the intermediate portion of the 
shank there is expandable sleeve 28 all of the tubular wall 
of which, except for a minor portion 29 at the rear and 
a still smaller connecting band 30 at the front, is weak 
ened by helical slots 31 formed therein for obtaining max 
imum radial enlargement over an extended depth of the 
penetrated object with ease. It is to be further observed 
that the wall thickness of the sleeve 28 is at a minimum 
over all and tapers from least thickness at the connecting 
band 30 to a greater thickness at the unslotted section 25 
where the outside diameter is not less than the maximum 
diameter of the nose portion and may exceed it slightly. 
The embodiment of Figure 7 is further characterized by 
a nose portion 25 having back of the tapered point 32 a 
cylindrical section 33 of greater diameter than part 32 
and circumferentially serrated or longitudinally knurled 
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4. 
so as to provide better resistance against rotation of the 
shank 24 during turning of the compression nut 27 than 
is obtainable by friction alone. Thus after the fastener 
illustrated in Figure 7 has been fired, the nut. 27 may be 
turned down to cause sleeve 28 to mushroom at the slots 
31 and make the enlargement 34 which anchors the fas 
tener in the material 35 as shown in Figure 8 while serra 
tions 33 hold the shank against turning and obviate the 
need for holding the protruding rear end portion 26. 

In the embodiment of Figure 9 the inner body or shank 
of the fastener is provided at its ends with penetrating 
head 36 and threaded rear end portion 37. The expan 
sion member 38 and the compression members 39 are 
modified. Member 38 is a shortened sleeve having slots 
40, either longitudinal or helical although the former are 
shown, extending from one end of member 38 to nearly 
the other end where only a connecting band 41 is left. 
Member 39 is a sort of extended sleeve internally 
threaded at 42 adjacent the rear end of the bore of 39 
for screw threaded engagement with the male threaded 
portion 37 of the shank. The rear edge of member 39 
contains notches or castellations 43 for engaging with a 
turning tool such as a spanner wrench for screwing mem 
ber 39 down to compress member 38 between the rear 
end of head 36 and the front end of 39 and cause expan 
sion of 38 at the slots 40. This embodiment is adapted 
for turning compression member 39 down so as not to 
protrude above the surface penetrated by the fastener 
where it is desired that only threaded portion 37, all of 
it, protrude for connection and full usage. It also has 
the advantage of permitting the expandable section to be 
nade of a soft material such as soft steel while all of the 
other and particularly the compressive force transmit 
ting parts may be made of a strong hard steel. 
The embodiment of Figure 10 has an inner body por 

tion in the form of a solid cylindrical shank 44 with a 
smooth penetrating head 45 at one end and a threaded 
portion 46 at the rear end pierced by a diametral hole 
47. Surrounding the shank 44, except for the head 45 
and the rear end 46, is a sleeve 48 having a circular bore 
to permit both longitudinal and rotational motion be 
tween the shank and the sleeve, an expandable front part 
with slots 49 which run from and intersect with the front 
face of the sleeve and having longitudinal serrations 50, 
i.e. grooves, fins or both, about the remainder thereof. 
Adjacent and encircling the head 45 there is a wedge 
portion 51 for operative engagement with the elongated 
sectors or fingers formed at the front of sleeve 48 by 
slots 49 for causing expansion of the sleeve as the wedge 
51 is forced into the slotted section of sleeve 48 by the 
act of screwing the shank 46 backwardly through sleeve 
48 with application of torque by means of a suitable in 
strumentality inserted at hole 47. It is to be observed 
that serrations 50 on sleeve 48 hold the sleeve against 
rotation thus permitting turning of the shank with respect 
to the sleeve. This embodiment is peculiarly suited for 
use where the head is free to move longitudinally as well 
as rotationally. Such situation occurs where the head 
even with serrations will not hold against rotation de 
pendably as where the head passes entirely through the 
supporting object. 
The embodiment of Figure 11, shown driven through 

part of an upright supporting object 52 with a channel 
53 Supported thereon and held by means of a nut 54 on 
rear end 55, differs from that of Figure 10 in respects 
which adapt it for use where the head 56 provides no hold 
at all as where it is entirely free from the material into 
which the fastener was fired and which will offer little 
resistance to rotation of the sleeve 57. The forepart of 
the sleeve, as in the previous embodiment, is provided 
with end slots 58 which permit expansion of the front 
of sleeve 57 coacting with the wedge 59 adjacent the 
exposed head 56 so as to positively anchor the fastener. 
The rear periphery of sleeve 57 is in any event provided 
with a suitable number of notches 60 for connection with 
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a spanner tool in order to either turn or hold the sleeve 
during application of opposite torques to sleeve 57 and 
the shank of the fastener at notches 60 and hole 61 
respectively after the fastener has been driven explosively. 
The embodiment of Figure - 12, like the embodiments 

of Figures, 10- and 11, is also characterized by employ 
ment of a wedge to accomplish expansion. The fastener 
shank 62 has a penetrating head 63 having serrated sec 
tion 64 and has a threaded rear end portion 65. On the 
shank is an expansion sleeve 66 with elongated slots 67 
intersecting the rear face of sleeve 66. Carried on the 
shank adjacent sleeve 66 is a screw down sleeve 68, 
the rearmost end of the bore of which is internally 
threaded for engagement with threaded rear section 65 
and the front of which is conical and forms a wedge 69 
for cooperation with the expandable slotted section of 
sleeve 66. Application of expansion force to the fastener 
of this embodiment occurs by way of the notches 70 in 
the rear edge of sleeve 68. 

In Figure 13 there is illustrated a still further modifi 
cation of the article of this invention wherein expansion 
is obtained by deformation of a relatively malleable or 
plastic element in the form of a sleeve or ring 71 of lead, 
synthetic or natural rubber, or of any suitable plastic 
such as polyethylene, for example, and the like carried 
about the shank 72 for compression between the pen 
etrating head 73 and the compression sleeve section 74 
also carried on shank 72. Although the deformable 
element 71 is shown unslotted, it will be understood that 
it may be slotted, if necessary, to even further enhance 
the expansion effect obtainable with this embodiment. 
The fastener of Figure 14 also embodies the funda 

mental notion of this invention but is more suitable for 
use with installations wherein the fastener is driven 
through the supporting material so that both ends pro 
trude and are accessible to the workman and for attach 
ment of loads to both ends. This embodiment has a 
shank 75, a special head portion 76 for facilitating pen 
etration and also the subsequent provision of a load 
holding means on the shank to better resist withdrawal 
of the fastener by a force or load applied through the 
threaded front end 78 or the rear end part 77 integral 
with shank 75. On the shank there is the threaded 
anterior protrusion 78 which engages with part of the 
internal threads 79 in the nose portion 76. Slidably 
mounted on shank 75 between head 76 and rear end 77 
is an expandable sleeve 80 having slots 81. Expansion 
is obtained by compressing sleeve 80 by screwing in head 
76 relative to the shaft 79 and its threaded rear portion 
77. Application of torque to this fastener is facilitated 
by provision of a spline 82 or the like on head 76 and 
by provision of the socket recess 83 or the like on the 
rear end 77. Thus after projection this fastener is grasped 
at both ends by suitable tools and torque is applied until 
the sleeve 80 is compressed sufficiently to work an ex 
pansion at the slots 81 thereby anchoring the fastener. 
While the rear end 77 is shown as an enlarged section 
integral with shaft 75, it will be appreciated that the 
rear end 77 may be a separate nut threaded upon shaft 75 
similarly to the separable nut-like head 76 and that the 
sleeve 75 may be compressed between two nuts at oppo 
site ends of the shank or body 75. 

In all the foregoing embodiments the actuating sleeve 
or screw-down member, such as member 6 of Figures 1 
to 4, also serves as a means of retaining the expansion 
member, such as member 3 upon the shank 1, during 
handling of the fastener before driving as well as during 
driving of the fastener. In a sense, therefore, another 
modification of the fastener of this invention is attained 
by elimination of the screw-down member and replace 
ment thereof with an expansion member retaining means 
such as a protruding circumferential upset or enlarge 
ment or even a burr formed on the shank back of the 
expansion member after assembly of the expansion mem 
ber on the shank in such a way as to permit compressive 
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6 
force to be applied to the expansion member. With 
this modification expansion... may be worked either by 
blows applied through a spanner sleeve inserted over the 
rear end of the shank or by a screw jack tool applied over 
and engaging with the threaded rear end of the fastener. 
It will be appreciated, however, that the inclusion of 
the compression or screw down member is preferred in 
asmuch this forms a shield against the explosion force 
applied back of this type of fastening device and prevents 
undesired enlargement of the fastener during the driving 
operation by such force of explosion acting upon the 
deformable member. It will also be appreciated that as 
a further modification the rear end portion of certain of 
the foregoing embodiments may be of enlarged diameter 
so as to operate per se as an object holding or securing 
means in the nature of a nail head. 

Since other combinations of the various features de 
scribed herein and even other embodiments of this in 
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vention may occur to those skilled in the art, it is to be 
further understood that the foregoing is intended by 
way of illustration of preferred embodiments and not as 
a limitation of the scope of the present invention except 
as set forth in the appended claims. 
What is claimed is: 
1. A fastener adapted to be driven from an explosive 

operated tool comprising an elongated cylindrical shank 
one end of which is threaded, a pointed piercing head 
portion of the projectile type described on the other 
end of said shank for penetrating the surface of a sup 
porting object under the force of an explosive charge, 
a compression member screw threadedly carried on the 
first end of said shank and a tubular sleeve surrounding 
the intermediate. portion of said shank between said 
head portion and compression member, said intermediate 
portion of the shank having a diameter less than the 
maximum diameter of said head and forming with the 
head at the junction therewith an annular shoulder, said 
sleeve having a diameter not in excess of the maximum 
diameter of said head and being provided with longitu 
dinally extending slots whereby the slotted portion is 
weakened and is adapted for expansion after the driving 
operation by turning of the compression member down 
against the sleeve in abutment with said shoulder. 

2. A fastener adapted to be driven from an explosive 
operated tool comprising an elongated cylindrical shank 
one end of which is threaded, a pointed piercing head 
portion of the projectile type described on the other end 
of said shank for penetrating the surface of a supporting 
object under the force of an explosive charge, a compres 
sion member screw threadedly carried on the first end 
of said shank and a tubular sleeve surrounding the inter 
mediate portion of said shank between said head por 
tion and compression member, said intermediate portion 
of the shank having a diameter less than the maximum 
diameter of said head and forming with the head at 
the junction therewith an annular shoulder, said sleeve 
having a diameter not in excess of the maximum diam 
eter of said head and being longitudinally slotted inter 
mediate the ends of said sleeve whereby the slotted por. 
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tion is weakened and is adapted for expansion after the 
driving operation by turning of the compression member 
down against the sleeve in abutment with said shoulder. 

3. The fastener of claim 1 wherein the slots are helical. 
4. The fastener of claim 2 wherein the slots are ad 

jacent the front end of the sleeve. 
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